China has become one of the world's biggest source of outward FDI in the past decade. A fair amount of literature have emerged explaining home determinants of China's outward FDI at country-and firm-level. Our study attempts to examine drivers of China's overseas investment from a fresh angle -China's regional outward FDI. While central outward FDI is made by large central firms which are directly supervised and managed by the State Council, regional outward FDI is from regional firms that are owned by regional governments and the private sector. The rising importance of regional outward FDI compared with central outward FDI warrants a thorough investigation on the former. We propose a theoretical framework that incorporates an extended Investment Development Path (IDP) theory, home locational constraints, policy incentives and geographic factors. Many variables examined in our study have never been introduced previously to analyse China's outward FDI. Empirically, we employ the Bayesian Averaging Maximum Likelihood Estimates method to address model uncertainty. This is the first time this method is used in FDI literature. All proposed theories (except the geographic factors) are found to capture important perspectives explaining China's regional outward FDI. Our results particularly highlight the importance of government policies (presence of SOEs, willingness to approve local outward FDI, and investment in R&D), but do not support the original IDP hypothesis that outward investment is automatically generated as income grows. We found two variables based on the extended IDP theory, namely trade openness and agglomeration effect to be robust determinants. Pollution is the only home locational constraint that is robust, and geographic factors have little impact on regional outward FDI. Our findings have both regional and central policy implications. Central policy makers need to recognise that local outward investment may response to different set of factors compared with central investment abroad and take this into account when setting outward FDI policies. At regional level, our study provides direct reference on tools local government can employ to facilitate outward investment. JEL Classifications: F21, R11, C11, C23
INTRODUCTION
Since the implementation of the reform and opening up policy in 1978, China has been attracting foreign direct investment (FDI) from the rest of the world and has become one of the world's largest FDI destinations. In the past two decades, however, a new trend has emerged -there has been a dramatic increase in China's outward FDI (OFDI), especially after the national policy of encouraging domestic investment to "go out" of China in 1999 (see Table 1 ). In 2011, China was the world's 6th largest source of FDI. Alongside the impressive growth of overseas investment, a fair amount of literature has emerged explaining the determinants of China's OFDI at country-(e.g. Liu et al., 2005; Buckley et al., 2007; Cheng & Ma, 2007; Cheung & Qian, 2009; Wei & Alon, 2010; Tolentino, 2010; Kolstad & Wigg, 2012) , industry-(e.g. Amighini et al., 2011) and firm-level (e.g. Amighini et al., 2012; Wang et al., 2012) . A summary of these studies is presented in Table 2 . Compared with previous analysis, our study attempts to investigate drivers of China's overseas investment from a fresh angle -China's regional OFDI. While country-level analysis may ignore heterogeneity across Chinese regions, a regional level study would enable us to examine whether such heterogeneity had contributed to various level of OFDI across the regions. Specifically, out study employs regional level data and focus on homecountry drivers of outward FDI. We propose a comprehensive multi-level theoretical framework to investigate home drivers of China's regional OFDI. It builds on four different, but complementary, theoretical explanations, namely the extended Investment Development Path (IDP) theory, home locational constraints, policy incentives, and geographic factors. We employ the recently developed panel Bayesian Averaging of Maximum Likelihood Estimates (BAMLE) by Moral-Benito (2012) to deal with model uncertainty, an issue arises when competing theories are incorporated within a compressive model.
THE THEORETICAL FOUNDATIONS
After reviewing a range of theoretical FDI models, Faeth (2009) conclude that different theories do not necessarily replace each other, but explain different aspects of the same phenomenon, and hence that FDI should not be explained by single theories but more broadly a combination of them. Buckley et al. (2007) and Wang et al. (2012) have done so for China's OFDI at country-and firm-level, respectively. For our regional analysis, we propose a comprehensive theoretical framework that combines four complementary theoretical explanations, namely the extended IDP theory, home locational constraints, policy incentives, and geographic factors.
The Extended Investment Development Path Theory
Dunning's (1981) Investment Development Path (IDP) theory has provided a longstanding explanation of OFDI from many countries. The basic hypothesis of the IDP theory is that as a country develops, the localisation advantages in host country and the ownership advantages in home country multinational firms will undergo change as host countries themselves develop into ownership advantages and thus they now generate OFDI and in turn seek localisation advantages elsewhere in overseas countries. However, despite having successfully explained OFDI from many developed countries, the IDP theory has been put into question when applied to developing and transitional economies. For instance, Erdilek (2003) find that some developing countries are unable to carry out international activities or fail to develop localisation advantages despite moving through economic development stages.
Thus, as the world's largest developing economy, does China's OFDI indeed follows the IDP theory or it represents a major exception to it, especially given China's unique economic development path and the role played by its governments in the market-oriented economy?
Home Locational Constraints
Economic reforms and liberalisation that have widely occurred in developing and transitional economies often lead to surges of OFDI as domestic firms, for the first time, are allowed to escape rigid home market constraints and to invest abroad. Under such circumstance, OFDI from developing and transitional economies is not driven by ownership advantages associated with economic development, but by home localisation disadvantages (Svetličič, 2003) . Following UNCTAD (2006), home locational conditions are ones that influence companies to move abroad and are mainly consist of the following types: market and trade conditions, costs of production, and local business conditions. For developing and transitional economies, these conditions often form home localisation disadvantages for domestic firms.
Some empirical examples that have confirmed these three common home locational constraints as pushing factors that lead developing-country firms to go overseas include UNCTAD (2003) for the limited size of domestic markets; Brooks & Mirza (2005) for the rising costs of home production; Farrell et al. (2005) for intense competition from both local and foreign firms. Therefore, in our study, we include home locational constraints as an important theoretical explanation of China's regional OFDI.
Policy Incentives
In a recent literature review by Faeth (2009) , policy incentives have been found to form an important category of theoretical model explaining firms' overseas investment decisions. Specifically, governments can influence the firm's choice between domestic production, licensing or FDI, the firm's location choice, the firm's choice to stay or to expand, etc. Developing economies often feature the significant government involvement in business affairs despite the emergence of market system. For instance, Le & Zak (2006) find that policy uncertainty is an important driving factor of capital outflow from developing countries. Correspondingly, home government policy is regarded as an essential part of an action plan for investment in less developed countries proposed by UNCTAD (2011).
In the case of China, only a few policy variables (e.g., liberalisation policy in 1992 in Buckley et al. (2007) , interest rate policy and exchange rate policy in Wei & Alon (2010) and Tolentino (2010) , government support in certain industries in Wang et al. (2011) ) have been employed by previous analysis as home determinants of China's OFDI. In our study, we not only examine a wide range of central polices, but also introduce important local governments' policies to form a third explanation to China's regional OFDI. Gallup et al. (1999) emphasise that geography continues to play an important role for economic development, alongside the importance of economic and political institutions. Geographic factors of host countries (e.g., landlocked or island economy) have been widely employed to explain locational decision of FDI. In the case of China, it is widely recognised that there is geographic heterogeneity amongst its regions. For instance, some regions are located in the coastal areas while others in the inland areas; some regions are richer in natural resources than others; etc. To explicitly account for this regional heterogeneity, we introduce geographic factors to form the final theoretical explanation of China's regional OFDI.
Geographic Factors

HYPOTHESES DEVELOPMENT
An Extended Investment Development Path Theory For Chinese Regions
In the original IDP theory, the level of economic development is explicitly measured by GDP per capita. For Chinese regions, following Liu et al. (2005) and Wei & Alon (2010) , we also employ an extended IDP theory, i.e., incorporating five economic variables (i.e., human capital, trade openness, technology, inward FDI and foreign trade surplus1) in addition to Gross Regional Product (GRP) per capita to reflect the ownership advantage of regional overseas investors.
In addition to above five economic variables, agglomeration economies arise from the presence of other firms, other industries, as well as from the availability of skilled labour force (Venables, 1996) . Previous OFDI from a home country can create positive externalities, a form of ownership advantage, such as factories and production lines that have already been set up, and hence it encourages further OFDI flows. As pointed out by Krugman (1997) , FDI tends to follow previous investment. Cheung & Qian (2009) find overwhelming evidence of agglomeration effects for China's national OFDI. Similarly, the agglomeration effects are also applicable for OFDI at regional level. Hypothesis 1: The level of China's regional OFDI is positively related to (a) GRP per capita, (b) human capital, (c) inward FDI, (d) international trade, (e) foreign trade surplus, (f) technology capability, (g) agglomeration effects.
Regional Locational Constraints
As mentioned earlier, we examine three types of locational constraints of the home economy, namely market and trade conditions (e.g., limited home market due to insufficient domestic consumption), costs of production (e.g., rising cost of labour) and local business conditions (e.g., competition from foreign firms). To our knowledge, none of these home locational constraints has been empirically examined as important home determinants of China's OFDI at national or regional level.
In addition to competition from foreign enterprises, inadequate infrastructure is also a form of adverse business conditions at home that may push domestic investment abroad (UNCTAD, 2006) . Similarly, pollution is also a form of adverse business condition for Chinese firms, especially given that it has led to gradually tightening environmental regulations2. Hypothesis 2: the level of China's regional OFDI is positively related to (a) cost of labour, (b) foreign competition, (c) pollution, but negatively related to (d) domestic consumption, (e) infrastructure.
Policy Incentives of Chinese Regions
Following Wei & Alon (2010) and Tolentino (2010) , we include both interest rate and exchange rate as indictors of monetary and foreign exchange policies, respectively. In addition to the above two central polices in monetary and foreign exchange areas, and to better account for the role of both central and local governments, we also include five new central government policies, i.e., credit growth, corporate tax, anti-corruption, rights of the workers, presence of State Owned Enterprises (SOEs), and two regional government policies, i.e., willingness to approve regional OFDI, and investment on research and development (R&D)3.
Hypothesis 3: The level of China's regional OFDI is positively related to governments' favourable policies towards (a) appreciation of the exchange rate of the RMB, (b) high credit growth, (c) high corporate tax rate, (d) rights of the workers, (e) willingness to approve OFDI, (f) investment on R&D, but is negatively related to governments' favourable policies towards (g) high interest rate, (h) anti-corruption effort, and (i) presence of SOEs.
Regional Geographic Characteristics
The Chinese territory consists of coastal areas and interior land. The coastal areas cluster in the east and south of China, forming a belt of more developed regions. Porter (1990) argues that advantages gained in clusters can be the foundations of successful internationalisation. These advantages go beyond ones due to the copresence of related firms and institutions (e.g. transportation links and climate) (Swann et al., 1998) to further include labour market pooling, the emergence of specialised input suppliers, and technological and knowledge spill overs (Gupta and Subramanian, 2008) .
From a home country perspective, there is also huge heterogeneity in the amount of natural resources stocks each region possesses across China. In resource rich regions, a larger proportion of firms would be serving regional resource industry and would be less pressured to expand abroad compared with ones in regions with little national resource endowment. Hypothesis 4: The level of China's regional OFDI is positively related to (a) geographic location of being coastal regions, but negatively related to (b) natural resource endowment.
BAYESIAN AVERAGING MAXIMUM LIKELIHOOD ESTIMATES (BAMLE) PANEL METHOD
Various models and theories have proposed a fairly large number of variables as determinants of outward and inward FDI. Several different models may all seem reasonable given the data as they have equal theoretical status but generate different conclusion about the parameters of interest. This issue is referred to as model uncertainty. The Bayesian Averaging of Maximum Likelihood Estimates (BAMLE) method is employed in our study to address such model uncertainty. Our study considers not one but four theoretical explanations of China's regional OFDI and hence requires the issue of model uncertainty arises while conventional regression, cointegration and Generalised Method of Movements (GMM) (see Table 2 ) are unable to address the issue4.
In BAMLE framework, a model is formally defined by a likelihood function and a prior density. Supposing that there are K possible explanatory variables, there will be 2 # possible combinations of regressors, or 2 # models. All models, denoted by M % for j = 1, … , 2 # , seek to explain y, the data. θ % is the estimated parameters for each model M % . The logic of Bayesian inference suggests that Baye's rule is used to derive a probability statement about what we do not know (i.e. whether a model is correct or not) conditional on what we do know (i.e. the data). This implies that the posterior model probability can be used to assess the degree of support for M % . The BAMLE approach of Moral-Benito (2012) extends the Bayesian moving average (BMA) methodology mentioned above to a panel data framework and employs averaging maximum likelihood estimates in a Bayesian spirit. In other words, the posterior probability in the standard BMA method can be rewritten as:
while the BAMLE approach specifies the posterior probability as: ).
EMPIRICAL RESULTS
Data
Our sample period is 2003-2011. We use annual data for 30 Chinese regions (see Appendix B). Tibet is excluded due to data limitations. Variable measurement and data sources are discussed in Appendix A. The descriptive statistics and correlation matrix are not presented here due to space limitation but are available upon request. All correlation coefficients are below 0.8, suggesting that there is generally no concern over the correlations amongst determinants.
BAMLE Results
Recall Equation (3) above:
y 67 = αy 679: + x 67 =% β % + z 6 =% γ % + η 6 + ζ 7 + v 67 t = 1, … T i = 1, … N
To be more specific, y 67 is the dependent variable, regional OFDI to Gross Regional Product (GRP) ratio. Vector x 67 % includes the extended IDP theory variables, home locational constraints and government incentives, and vector z 6 % includes the timeinvariant geographic factors. Note that the lagged dependent variable y 6793 , i.e.
OFDI/GRP(-1), measures one of the extended IDP theory factors, namely the agglomeration effect. Also since the BAMLE can accommodate variables without time variation z 6 , we are able to include the two geographic factors (location and natural resources endowment) as determinates of China's regional OFDI. Following Moral-Benito (2012), we set the prior mean model size m = 7. We also provide results when m = 5 to check whether the results are sensitive to the choice of m. The prior inclusion probability (ξ) is determined via:
The Bayesian robustness check adopted in the BAMLE approach is the posterior inclusion probabilities (PIPs) ( h) being higher than the prior inclusion probabilities (ξ), i.e., h > ξ. Based on Equation (4), ξ in our study is 0.217 when m = 5 and 0.304 when m = 7 (K = 23). The BAMLE test results are presented in Table 3 . Comparing the two sets of results (m = 5 and m = 7), all variables have the same signs, and the same variables are robust irrespective of the choice of m. Specifically, robust home determinants of China's regional OFDI include three government policy variables (presence of SOEs, willingness to approve OFDI and investment on R&D), two extended IDP theory variables (trade openness and agglomeration effect) and one home locational constraint (pollution).
Looking at our results in Table 3 , we first notice that GRP per capita does not appear to be a robust determinant of China's regional OFDI. This is in contrast to the prediction of the original IDP hypothesis, Liu et al. (2005) and Wei & Alon (2010) . Liu et al. (2005) and Wei & Alon (2010) , are at aggregate level. Hence their conclusions may reflect more of the central OFDI given its dominant share. Also, we compete IPD theory with other alternative theories, including the government incentives theory. As suggested by Durán & Ubeda (2001) , OFDI from developing countries may depend less on economic development and more on the activity carried out by governments. Our results suggest this is the case for China's regional OFDI. We now investigate our prime interest, the government policy variables. All three robust policy variables have the expected signs, confirming our predictions set out in Section 3. It is interesting to notice that both regional government policies, namely willingness to approve OFDI and investment on R&D, are robust. In contrast, only one central government policy, namely presence of SOEs, turns out to be a robust determinant. Our results suggest that both central and local governments have strong influence on China's regional OFDI. More importantly, our results especially highlight the irreplaceable role of the local governments.
On the other hand, six other policy variables, all of which are set by the central government, turn out to have little influence. One of them is the monetary policy, measured by the real base annual lending rate and credit growth set by the Chinese central bank. In parallel with formal banking institutions in China, there is a flourishing informal financial market. The increasing credit demand of China's private enterprises seems to be neglected by the former and hence the latter contributes to closing the gap (Tanaka & Molnar, 2008) . Thriving informal banking sector has greatly weakened the link between monetary policy and the cost and availability of regional firms' financing. In terms of home locational constraints, we find that pollution is a robust determinant of China OFDI, but with a negative sign. As pointed out by Chow (2008) , although the central government recognises the use of penalties, specific laws are yet to be clarified in areas such as listing detailed polluting activities, estimating their negative externalities, and specifying suitable penalties for violation. Firms may be attracted to stay in China if they are paying lower penalties than the environmental damage they create. Domestic consumption, labour cost and infrastructure are not robust determinates.
Turning to the extended IDP theory, we find there are only two economic variables, namely trade openness and the agglomeration effect, are robust. It seems other four factors have little influence on OFDI at regional level. Both geographic factors have high PIPs, but their posterior standard deviations are bigger than the posterior means. It implies these two variables are associated with OFDI, although we are not able to confirm in which direction. Given the shifting of OFDI sources from eastern to inner and western regions, such results may reflect an overall more balanced distribution of OFDI among regions across China in recent decade.
CONCLUSIONS AND POLICY IMPLICATIONS
Our study investigates the home determinants of China's regional OFDI. We propose a theoretical framework that integrates four different yet complementary explanations, namely the extended IDP theory, home locational constraints, government incentives and geographic factors. Many variables examined in our study have never been introduced previously to analyse China's OFDI. At empirical level, we employ the BAMLE method to deal with the issue of model uncertainty. This is the first time this method is used in FDI literature.
Overall, our results first confirm all proposed theories (except the geographic factors) capture important perspectives explaining China's regional outward FDI. Second, our findings highlight the importance of government policies variables, namely presence of SOEs, willingness to approve local OFDI and investment in R&D. More importantly, we find local government policies (such as the latter two policies above) have sizeable influence over regional OFDI. Third, our study does not support the original IDP hypothesis that outward investment is automatically generated as income grows. Fourth, robust variables that based on the extended IDP theory include trade openness and agglomeration effect, and pollution is the only home locational constraint that is robust. Fifth, geographic factors have little impact of regional OFDI.
Our study provides important policy implications. Central policy makers need to recognise that local investment may respond to different set of factors compared with central investment abroad and take these differences into account when setting OFDI policies. For instance, whilst granting lower interest rates on loans to facilitate OFDI may boost overseas investment from centrally-owned enterprises, it may have little impact on investment decisions of local firms as their financing mainly depends on informal financial markets. Hence measures that can lower interest rates in the informal financial markets is needed instead to encourage regional OFDI. At regional level, our study provides direct reference on tools local government can employ to support firms' overseas investment, such as more investment on R&D, approving OFDI projects based on their merits rather than local economic growth and unemployment rates, directing certain amount of resources away from SOEs. In addition, local authorities can also help encourage foreign trade, price pollution properly, and carry out firmly penalties on pollution. . All data are at regional level (note that the annual base interest rate set by the central bank and the nominal exchange of CNY/USD are national level data before they were adjusted by regional CPI to obtain the regional real terms). All variables are in natural logarithm except the cost of labour and interest rate.
(1) GRP per capita: Real GRP per capita (nominal GRP adjusted by consumer price index (CPI)) divided by regional population); CSY (2) human capital: average schooling years of working population (see Wang and Yao (2003) for a similar measurement); CSY (3) inward FDI: inward FDI divided by GRP; CCSY, CSY (4) international trade: sum of export and import divided by GRP; CCSY, CSY (5) foreign trade surplus: export minus import divided by GRP; CCSY, CSY (6) technology capability: patent applications divided by population; CSY (7) agglomeration effects: outward FDI of the previous year; SBCOFDI, CSY (8) cost of labour: growth rate of real average salary (nominal salary adjusted by CPI) per person; CSY (9) foreign competition: exports from foreign invested enterprises divided by total exports; CSY (10) pollution: the amount of CO 2 emission (standard cubic meter) divided by population; CSY (11) domestic consumption: household consumption divided by GRP; CSY (12) infrastructure: number of landlines per person; CSY (13) RMB exchange rate: real CNY/USD exchange rate (nominal rate adjusted by relative CPI of the US to each Chinese region); IFS, CSY (14) credit growth: loan growth divided by GRP; ACFB, CSY (15) corporate tax rate: corporate tax divided by GRP; CCSY, CSY (16) rights of the workers: number of trade unions divided by population; CLSY, CSY (17) willingness to approve OFDI: unemployment rate; CSY (18) investment on R&D: ratio of regional governments' investment on science and research to total governments' expenditure; CSY (19) interest rate: annual national base interest rate set by the central bank adjusted by regional CPI to obtain the real regional rates; PBC, CSY (20) anti-corruption effort : number of registered cases under the direct investigation of the people's procuratorates divided by population; PYC, CSY (21) presence of SOEs: SOEs' output to GRP (SOEs defined following Duanmu (2012) and Amighini et al.; CSY (22) Geographic location: one for coastal (non-landlocked) regions (Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, Guangxi and Hainan) and zero for interior regions (23) Natural resources endowment: one for natural resources rich regions (regions with stock in coal higher than regional average) (Shanxi, Inner Mongolia, Anhui, Shandong, Henan, Shaanxi and Xinjiang) and zero for other regions; CSY
APPENDIX B. REGIONS IN CHINA
There are thirty one regions in China, which include twenty two provinces (Anhui, Fujian, Gansu, Guangdong, Guizhou, Hainan, Hebei, Heilongjiang, Henan, Hubei, Hunan, Jiangsu, Moral-Benito (2012) , the Bayesian robustness check adopted in the BAMLE approach is the PIPs (ℎ) being higher than the prior inclusion probabilities (#), i.e., ℎ > #. Based on Equation (4), # in our study is 0.217 when % = 5 and 0.304 when % = 7 () = 23).
